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ABSTRACT

The monthly global sea surface temperature (SST) analysis of Reynolds using real-time in situ and satellite
SST data has now been improved by using sea ice data to simulate SSTs in ice-covered regions. The simulated
SSTs now become the external boundary condition for the analysis solution. This technique eliminates any
high-latitude satellite biases and extends the analysis to the ice edge. The analysis with the ice data has been

computed for the period January 1982 to present.

1. Introduction

A monthly real-time global sea surface temperature
(SST) analysis using in situ and satellite SST data has
been run at the U.S. National Meteorological Center
(NMC) since 1985. This “blended” analysis has been
described by Reynolds (1988). The purpose of this
paper is to discuss an improvement in the technique
by using sea ice data to simulate high-latitude SST data.

2. Analysis method and data

_ In this section we first briefly review the blending
technique. We then describe the ice data and the
method of adding these data to the blended analysis.
All the data used here are first converted to anomalies
by subtracting the monthly SST climatology of Reyn-
olds (1988) from each observation. As described there,
the climatology is based on in situ SST data (1950-
79), which was augmented, in regions without in situ
data, by four years of satellite SST data (1982-85) and
ten years of sea ice-cover data (1973-82). The base
period of the climatology thus uses data from different
periods. Thus, small biases and inconsistencies in the
anomalies can occur, Anomalies, however, had to be
computed from the data to ensure that climatological
gradients would be preserved in data-sparse regions
during the blending process.

a. The blended analysis

The blended analysis uses two preliminary monthly
analyses, an in situ and a satellite, as input. The in situ
analysis uses quality-controlled ship and buoy SST ob-
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servations obtained from the Global Telecommuni-
cation System. The monthly in situ data are averaged
onto a 2-degree grid and smoothed using a nonlinear
filter described in Appendix B of Reynolds (1988).
The sateilite analysis uses SSTs obtained from the ad-
vanced very high resolution radiometer (AVHRR ) in-
strument using the multichannel technique of McClain
et al. (1985) and Walton (1988). The satellite analysis
is produced by averaging the monthly satellite SSTs
onto a 2-degree grid. The most important step in the
satellite analysis is a linear smoothing of the 2-degree
gridded data by a two-dimensional (3~}—3) binomial
filter.

The blending method uses the in situ analysis to
define the blended field in regions of sufficient in situ
observations (defined as five or more observations per
2-degree grid square). The satellite analysis is used to
define the shape of the field in regions with little or no
in situ data. This procedure is formally carried out by
requiring that the SST field satisfy Poisson’s equation.
If the anomalies from the in situ analysis are defined
as 7, the anomalies from the satellite analysis as S,
and the blended anomalies as ®, the solution can be
determined by solving :

Vi = p, (1)

where p is the forcing term defined below. Grid points
with sufficient in situ observations define the internal
boundary conditions. Thus, at these locations & is set
equal to T Elsewhere, (1) is solved by relaxation where
the forcing term p is defined by

p =V3S. (2)

If there are less than ten satellite observations per grid
square, the satellite analysis is considered ill defined
and the Laplacian VS in (2) is locally set equal to

- zero. The solution of (1) automatically adjusts any

large-scale biases and gradients in the satellite field rel-






